Luteolin protects osteoblastic MC3T3-E1 cells from antimycin A-induced cytotoxicity through the improved mitochondrial function and activation of PI3K/Akt/CREB.
Luteolin is a flavonoid found in many herbal extracts including celery, green pepper, parsley, perilla leaf and seeds, and chamomile. Antimycin A (AMA) is an inhibitor of the mitochondrial electron transport chain. In the present study, the protective effect of luteolin on AMA-induced cell damage was investigated in osteoblastic MC3T3-E1 cells. Luteolin significantly increased the viability of MC3T3-E1 cells in the presence of AMA and the effect of luteolin in increasing cell viability was completely prevented by the presence of LY294002, Akt inhibitor, or auranofin, suggesting that the effect of luteolin might be partly mediated from PI3K, Akt, and thioredoxin reductase. Pre-treatment with luteolin prior to AMA exposure significantly prevented mitochondrial membrane potential dissipation, ATP loss, inactivation of complex I and IV, ROS production, inactivation of thioredoxin reductase, intracellular calcium elevation, and cytochrome c release induced by AMA. Moreover, luteolin increased activities of PI3K (phosphoinositide 3-kinase) and Akt (protein kinase B), and CREB (cAMP-response element-binding protein) phosphorylation inhibited by AMA treatment. Collectively, these results suggest that luteolin protects MC3T3-E1 cells from AMA-induced cell damage through the improved mitochondrial function and activation of PI3K/Akt/CREB.